► This is the first study assessing the prevalence of Chlamydia trachomatis (CT) and Neisseria Gonorrhoeae in key populations in Haiti. ► The lower prevalence of CT among people living with HIV underlined the importance to presumptively test and treat for sexually transmitted infection (STI), regardless of HIV status. ► Periodic risk assessment and testing, with algorithms tailored for MSM should be part of the upcoming guidelines on STI management in Haiti. ► Fear of discrimination and stigmatisation might be a limited factor to reliable answers to the questionnaire beside our best efforts to provide a judgementfree environment for our study.
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AbStrACt
Objectives Over the last 15 years, the prevalence of HIV in Haiti has stabilised to around 2.0%. However, key populations remain at higher risk of contracting HIV and other sexually transmitted infections (STIs). The prevalence of HIV is 12.9% among men having sex with men (MSM).
There is limited information about the prevalence of other STI in the Haitian population in general and even less among key populations. We assessed the burden of Chlamydia trachomatis (CT) and Neisseria gonorrhoeae (NG) and risk factors for infections among MSM in Haiti.
Methods A cross-sectional study was conducted. MSM were recruited from seven health facilities in Port-au-Prince. All samples were tested by nucleic acid amplification test, using GeneXpert. A survey was administered to the participants to collect sociodemographic, clinical and risk behaviour data. results A total of 216 MSM were recruited in the study. The prevalence rates of CT and NG were 11.1% and 16.2%, respectively. CT NG co-infections were found in 10/216 (4.6%) of the participants. There were 39 MSM with rectal STI compared with 17 with genital infections. Participants between 18-24 and 30-34 years old were significantly more likely to be infected with NG than those aged 35 years or older (OR: 22.96, 95% CI: 2.79 to 188.5; OR: 15.1, 95% CI: 1.68 to 135.4, respectively). Participants who never attended school or had some primary education were significantly more likely to be infected with NG than those with secondary education or higher (OR: 3.38, 95% CI: 1.26 to 9.07). People tested negative for HIV were significantly more likely to be infected with CT than people living with HIV/AIDS (OR: 3.91, 95% CI: 1.37 to 11.2). Conclusions Periodic risk assessment and testing for STI should be offered in Haiti as part of a comprehensive strategy to improve the sexual health of key populations.
IntrOduCtIOn
The prevalence of the HIV in Haiti has stabilised to around 2% during the past 15 years among the population aged between 15 and 49 years old. 1 Despite this overall stability, in order to reach epidemic control, prevention and control measures must be directed to hot spots of HIV transmission. Heterosexual contact remained the predominant mode of HIV transmission in Haiti, 2 but the initial introduction and spread of the virus were associated with homosexual intercourse 3 and key populations are disproportionately impacted by the epidemic. 4 In Haiti, homosexuality is highly stigmatised and openly gay men are a minority of the men having sex with men (MSM) populations, hence the difficulty to reliably estimate the population and the burden of sexually transmitted infections (STIs) in these communities. 5 6 In addition, HIV services for key populations in Haiti remain largely inadequate. The Haitian Ministry of Health and Population (French acronym MSPP) reported a HIV prevalence of 12.9% among MSM in 2014. 4 7 The recent results from the 2016 Priorities for Local AIDS Control Efforts study showed lower estimates of HIV prevalence of 2.2% (95% CI: 0.9% to 5.3%) among MSM. 8 This discrepancy in estimates of HIV burden among MSM in Haiti in two different reports, Open access 2 years apart, is a result of the difficulty to reach the MSM populations. While the national HIV/AIDS surveillance programme reports periodic HIV and syphilis prevalence survey in the general population and in high-risk groups such as MSM, other STIs with public health importance in Haiti such as Neisseria gonorrhoeae (NG) and Chlamydia trachomatis (CT) are less documented, particularly in key populations.
Epidemiological evidences suggest that both CT and NG can potentiate sexual transmission of HIV infection. [9] [10] [11] [12] These STIs may cause genital ulcers or mucosal inflammation, increasing the risk of HIV transmission. [13] [14] [15] Treating STI is believed to be a valid strategy for decreasing HIV transmission. 10 16 Diagnostics and treatment of STI in Haiti are mainly based on syndromic management of the four main sets of symptoms, which might each be caused by multiple sexually transmitted pathogens: genital ulcers, urethral discharge, vaginal discharge and pelvic inflammatory disease. 17 In 2011, the WHO recommended that asymptomatic MSM reporting unprotected receptive anal intercourse and either multiple sex partners or a sex partner with an STI in the past 6 months should be presumptively treated for rectal NG and CT infections. 16 WHO also recommends offering periodic testing for asymptomatic urethral and rectal NG and CT infections using nucleic acid amplification techniques for MSM. 16 The latest guidelines on STIs care and treatment published by MSPP dated from 2007; a revision of these guidelines is overdue in light of new WHO recommendations. Such revision would require current data on the prevalence of STIs on high-risk populations in Haiti such as MSM. Our study aimed to determine the prevalence of CT and NG infections among MSM in Port-au-Prince and the metropolitan area, to describe associations between these infections and behavioural risk factors and to provide data for an evidence-based update of the STI guidelines in Haiti.
MethOdS

Study design and setting
The cross-sectional study was conducted from September 2018 to July 2019 at seven key populations friendly health facilities in the metropolitan area of Port-au-Prince. All MSM attending the selected health facilities were screened for enrolment irrespective of their reason for attendance. The selection of participants was a nonrandom convenience sampling approach with deliberate oversampling of HIV-infected participants since the study was part of a larger attempt to characterise the HIV transmission network in key populations in Haiti.
Study participants
Eligibility criteria included being aged 18 years or older, self-identified as MSM, living in the metropolitan area of Port-au-Prince, antiretroviral naïve or under treatment for less than 12 months if living with HIV/AIDS and ability to understand the study and provide informed consent to participate in the study.
data collection
Pre-test and post-test counselling for HIV and STI testing was performed. Paper-based behavioural surveys were conducted following informed consent by a nurse counsellor to eligible participants and took approximately 20-30 min to complete. Survey questions included demographics, alcohol use, sexual risk and prevention behaviours and HIV testing. HIV testing was offered to people with unknown HIV status.
Laboratory methods MSM participants provided a first-void urine specimen and the nurse or the doctor collected anal swabs for NG and CT for molecular diagnostics. All samples were transported to the Haitian National Public Health Laboratory (French acronym LNSP) for testing by nucleic acid amplification test, using Xpert CT/NG assay (Cepheid, Sunnyvale, California).
Statistical analysis
Descriptive statistics were generated for demographic and behavioural parameters. The prevalence of gonorrhoea and chlamydia was estimated. Unadjusted and adjusted logistic regression were used to describe the association between behavioural and demographic factors with the odds of having gonorrhoea and chlamydia. Only variables tested in the univariate analysis with p<0.1 were included in the multivariate model. Values of p<0.05 were considered statistically significant. SPSS V. 26.0 was used for analyses.
Data were fully anonymised before they were extracted for analysis. All participants with positive results were treated and their partners invited to the health facilities for free treatment. All participants signed an informed consent.
Patient and public involvement
Patients were not involved in the design and the conduct of the study. Patients infected with CT and/or NG were encouraged to invite their sexual partners for treatment and enrolment to the study. reSuLtS demographic, clinical and behavioral characteristics A total of 216 participants were recruited in the study. The baseline characteristics of the participants by population group and risk behaviours are summarised in table 1. MSM had a median age of 27 years old, IQR 22-35. The majority of the participants were single (74.5%) and more than 80% of MSM reported having a secondary education or higher. The consistent use of condom and lubricant during intercourse was very low (28.5% and 19.1%, respectively) and 70.8% of MSM participating in the study were HIV positive. 
Prevalence of Ct and nG
Overall, 22.7% (49/216) participants screened positive for either NG or CT. The prevalence of CT among MSM was 11.1% (24/216) and 7 of these men had genital CT infections, 16 had rectal infections and 1 at the two anatomical sites. A total of 35 MSM (16.2%) were infected with NG and 10 of these men had genital NG infections, 23 had rectal infections and 2 at the two anatomical sites (table 1) . CT/NG co-infections were present in 10 MSM (4.6%) and 70% of these infections were rectal (figure 1). There was no statistical difference in CT and NG infections when comparing the two anatomical sites, but it is worth noting that anorectal STIs were two times higher than genital infections (39 rectal vs 17 genitals; figure 1 ). 18 and in Cite Soleil, an urban slum in 1994 (12% (110/897) had gonococcal or chlamydial cervical infection (or both)). 18 19 A lower prevalence was reported among women accessing antenatal services in rural Central Plateau in 2003 (4.8% had chlamydia (84/1742), 1.3% had gonorrhoea (23/1727)) and in rural Grand'Anse in 2012 (1.9% had chlamydia (2/104), Open access and 1% had gonorrhoea in 1% (1/104)) 20 21 which might suggest a geographic variation in the distribution of CT and NG in Haiti. MSM in this study presented with higher rectal CT and NG infections than genital as also reported by other studies [22] [23] [24] [25] ; based on these findings, screening for both rectal and genital chlamydial and gonococcal infections would likely be a more effective strategy to identify and treat infected individuals, thus further contribute to HIV prevention. 24 As many of these STI are asymptomatic, detecting and treating CT and NG infections might help reduce complications (eg, disseminated gonococcal infection) and ongoing transmission in these populations. 26 27 While co-infections with STIs are consistently more frequent among people living with HIV, a significantly lower prevalence of CT was observed in the HIV infected subgroup in this study. HIV negative MSM might not have been exposed to risk reduction counselling for STI as much as people living with HIV/AIDS. 28 HIV-uninfected men with urethral infections are at greater risk for HIV acquisition and in HIV-uninfected persons, diagnosis and treatment of rectal STI may decrease susceptibility to HIV. 24 29-31 These findings also underline the importance to presumptively test and treat for CT and NG regardless of HIV status to reduce the risk for acquisition of STI (including HIV) in high-risk populations. STI screening could also act as an entry point to HIV prevention services like preexposure prophylaxis for HIV uninfected subgroups and could provide an opportunity to engage key populations living with HIV into care. 26 27 32 We did not find any association between alcohol consumption, marital status, the number of sex partners in the past 6 months and the odds of having CT or NG infection as also reported by other studies. 33 34 Although STIs were more prevalent in participants who reported inconsistent use of condom and lubricant, the differences were not statistically significant as also reported by others. 35 Access to lubricant and other STI prevention services are lacking among MSM in Haiti which might explain the inconsistent use of lubricant. 8 Finally, in Haiti, high level of the stigmatisation persists against MSM. 1 4 Consequently, members of these communities usually have a double life: while engaging in heterosexual relationships they secretly have sex with other partners. 6 MSM not only can transmit HIV and other STIs to men, but also to women and thus serve as a bridge for STI transmission into the general population. 6 Additional studies, notably sexual transmission network analysis, are needed to characterise the dynamics of transmission within these populations and better define prevention strategies.
Open access
There are several limitations to our findings. Fear of discrimination and stigmatisation, discomfort to talk about sex (which is still a taboo) and disclose personal information might be a limited factor to reliable answers to the questionnaire beside our best efforts to provide a judgement-free environment for our study. The populations we tested at the seven key populations friendly health facilities in the metropolitan area of Port-au-Prince may not be representative of all MSM, thus, our findings may not be generalisable. The recruitment of self-identified MSM might not represent the population of MSM since the majority of them do not disclose their sexual behaviour. In addition to recall bias, fear of judgement might have affected the reliability of the participants' answers and the quality of the data.
COnCLuSIOn
Given the high rates of CT and NG infections among MSM in the metropolitan area of Port-au-Prince, performing routine risk assessments and appropriate screening are critical to the sexual health of these populations and to prevent HIV in HIV-negative subgroups. Periodic risk assessment and testing for asymptomatic NG and CT infections should be offered in Haiti as part of the upcoming guideline on STI management. A comprehensive strategy with tailored services and STI algorithms for MSM should be included in the new guidelines to improve the sexual health of key populations.
